Volcanic edifice construction at the Earth's surface significantly 3 modifies the stress field within the underlying crust with two main implica-4 tions for caldera formation. First, tensile rupture at the Earth's surface is 5 favored at the periphery, which enables ring fault formation. Second, edifice 6 formation amplifies the amount of pressure decrease occurring within a magma 7 reservoir before the eruption stops. Taking into account both of these effects, 8 caldera formation can be initiated during a central eruption of a pre-existing 9 volcano even when assuming elastic behaviour for the surrounding crust. Pro-10 viding the roof aspect ratio is small enough, conditions for caldera forma-11 tion by reservoir withdrawal can be reached whatever the reservoir shape is.
Introduction
Many caldera-forming deposits record energetic eruptive phases prior to the "syncol-14 lapse" deposits characterized by ignimbrites, which is consistent with an onset of caldera 15 occurring during an ongoing eruption that is to say when the magma reservoir pressure 16 is decreasing by withdrawal [Marti et al., 2008] . Based on this field observation as well as 17 experimental and mathematical modelling, Marti et al. [2009] define two types of caldera 18 depending on the pressure evolution within the magmatic reservoir leading to ring faults 19 formation and caldera-forming eruption. One caldera type is formed by magma pressure 20 increase within a sill-like magma reservoir in the presence of a regional extensive field 21 [Gudmundsson, 1998 ] and starts with the eruption. The other caldera type is formed by show that the second type that occurs during reservoir withdrawal is, by far, the most 25 common.
26
In the case of caldera formation induced by reservoir withdrawal, the key question to 27 address, concerns the amount of depressurization that a given reservoir can reach and 28 whether or not this depressurization is sufficient to ensure ring fault formation. ering the crustal surrounding medium as elastic, reservoir depressurization is limited by 30 dyke closure at the reservoir wall [McLeod and Tait, 1999; Marti et al., 2008] . However, 31 except for a few recent studies [Geyer et al., 2006; Folch and Marti , 2009 ], most of the-32 oretical work based on fluid dynamics [Druitt and Sparks, 1984] , as well as analogical 33 [Roche et al., 2000] and numerical studies [Folch and Marti , 2004] and do not discuss whether or not conditions for ring fault initiation are compatible with 35 realistic pressure conditions within the reservoir. Besides, most authors favoring caldera 36 formation by reservoir withdrawal consider that the crust has to behave non-elastically
37
[ Marti et al., 2008] .
38
The fact that caldera characteristics are linked to the pre-existing volcanic edifice ge-39 ometry has long been recognised [Wood , 1984] validated using well-known analytical solutions as detailled in Albino et al. [2010] . Figure   83 1b shows that the edifice load at the surface tends to induce, respectively, compression in 84 the central part, and tension at the periphery, the tensile effect having a smaller amplitude.
85
An underpressurized reservoir has roughly the same effect (Fig. 1c ) Here, the criterion considered for caldera formation only requires that tensile failure of rupture with regards to the reservoir walls is discussed later.
100
Tensile failure of the Earth's surface periphery should be favored by the edifice load ( Fig.   101 1b) and the reservoir depressurization (Fig. 1c) 
where σ rr , σ zz and σ θθ are the three principal components of the stress tensor at the 106 Earth's surface expressed in the cylindrical coordinate system, and T s is the rock tensile volcanoes could be explained by the presence of a very shallow reservoir of radius 2.5 km 167 or a slightly larger and deeper one (radius around 4km), whereas the formation of Opala, Macedonio, G., F. Dobran, and A. Neri (1994) The edifice considered is a strato-volcano of slope α = 0.3 and maximum allowed size 20 km.
Characteristics of two strato-volcanoes with a slope close to 0.3, are reported (brown areas):
Mount Mazama (caldera/edifice radius close to 0.4 and roof aspect ratio between 0.5 and 1, from [Pinel and Jaupart, 2005] and the CCDB) and Vesuvius (caldera/edifice radius close to 0.5 and roof aspect ratio between 0.6 and 1.2, caldera geometry is taken from the CCDB and edifice geometry is estimated from the SRTM Digital Elevation Model). c) The edifice considered is a shield volcano of slope α = 0.1 and maximum allowed size 60 km. Characteristics of five shield volcanoes (edifice slope around 0.1) are reported (brown areas): Medecine Lake (caldera/edifice radius close to 0.17), Newberry (caldera/edifice radius close to 0.15), Ksudach, Krasheninnikov and Opala (caldera/edifice radius close to 0.33). Caldera geometry is taken from the CCDB and edifice geometry is estimated from the SRTM Digital Elevation Model. 
